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Abstract

Goats produce about 2% of the world’s total annual milk supply. Even some goats are bred for milk
only. Goat's milk accounts for 65 percent to 72 percent of all milk consumed worldwide, since goats are
easier to keep than cows, and goat milk is a high amount of calories, protein, and lipids. Many people
in many places prefer goat milk to cow milk because it is thicker and creamier. In addition to this, goat
milk has more nutrients that offer a lot more health benefits such as easy digestion, low risk of milk
allergies, and cardiovascular advantages. Magnesium, potassium, calcium, phosphorus, protein, and
vitamin A are all abundant in goat milk. It aids in the treatment of health issues including cataracts,
certain types of cancer, and measles. Goat milk is not only a specialty beverage, but it can be a better
option than cow or plant milk because it has a variety of benefits. In this review, a brief composition of
goat milk, and some of its nutraceutical powers are explored.
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1. Introduction

Only 2% of goat’s milk is processed worldwide ™. However, the use of goat’s milk is
effective for human well-being and it highly contributes to the economy as well as the
nutritional need. Due to qualities such as high protein and fat digestibility, buffering
capacity, alkalinity, and some therapeutic potential in pharmaceuticals and foods, goat milk
may be preferable to cow milk and human milk. Goat milk can be more advantageous than
cow milk and human milk due to its properties like high digestibility of protein and fat,
alkalinity, buffering capacity, and certain therapeutic values in medicines and human beings
[, people can replace the external supplements with goat milk as it is highly rich in minerals
and vitamins. Zenebe et al., (2014) 21 concluded that goat milk can be an ideal substitute for
cow milk and human milk. Although human milk is a better option for infants in terms of
nutritional and immunological view, breastfeeding may break off at an early stage due to
several health conditions . Hence goat milk can be used as an alternative way of
breastfeeding. Goat milk is recommended for infants, old and convalescent people. The
demand for goat milk has arisen mainly due to the affliction of people from cow milk
allergies and other gastrointestinal ailments. Although goat milk has high nutritional and
therapeutic properties, it carries less value in the Indian market system El. Goat farming is
considered a supreme part of many areas of the country. It is well organized in western
countries like France, Greece, ltaly, and Spain [ 51, Goat milk contains a modest, well-
emulsified fat globule, due to which the cream will stay in suspension for a longer time than
cow milk; hence, it does not need to be homogenized. Apart from being a good source of
potassium, calcium, and phosphorus, goat milk has several other health benefits, which are
investigated in this review.

2. Nutritional Profile of Goat milk

2.1 Basic Composition

The compositions of goat milk and cow milk are very consistent to each other. Camel milk,
however, has more protein, fat, and ash content than cow milk, as well as less lactose. Total
casein is a little less in goat milk than in cow milk © 71 but nonprotein nitrogen is higher. The
Caprine milk comprises of total solids 12.2%, fat 3.8%, protein 3.5%, lactose 4.1%, and ash
0.8% (Table 1).
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Table 1: Concentrations (per 100 g) of Basic Nutrients, Vitamins,
and Minerals in Goat Milk in comparison with Cow and Human

Milks
Constituents Goat Cow Human
Basic nutrients
Fat (g) 3.8 3.6 4.0
Protein (g) 3.5 3.3 1.2
Lactose (@) 4.1 4.6 6.9
Ash (g) 0.8 0.7 0.2
Total solids (g) 12.2 12.3 12.3
Calories (Cal) 70.0 69.0 68.0
Minerals
Ca (mg) 134.0 122.0 33.0
P (mg) 141.0 119.0 43.0
Mg (mg) 16.0 12.0 4.0
K (mg) 181.0 152.0 55.0
Na (mg) 41.0 58.0 15.0
Cl (mg) 150.0 100.0 60.0
S (mg) 2.89 - -
Fe (mg) 0.07 0.08 0.20
Cu (mg) 0.05 0.06 0.06
Mn (mg) 0.032 0.02 0.07
Zn (mg) 0.56 0.53 0.38
I (mg) 0.022 0.021 0.007
Se (pg) 1.33 0.96 1.52
Vitamins
Vitamin A (1.U.) 185.0 126.0 190
Vitamin D (1.U.) 2.3 2.0 1.4
Thiamine (mg) 0.068 0.045 0.017
Riboflavin (mg) 0.21 0.16 0.02
Niacin (mg) 0.27 0.08 0.17
Pantothenic acid (mg) 0.31 0.32 0.20
Vitamin B6 (mg) 0.046 0.042 0.011
Folic acid (ug) 1.0 5.0 5.5
Biotin (ug) 15 2.0 0.4
Vitamin B12 0.065 0.375 0.03
Vitamin C(mg) 1.29 0.94 5.00

Source: Bl & B, & 110]

2.2 Lipids

In terms of the composition of lipids and properties, fat
globules from goat milk and cow milk are identical. But
agglutinin is absent in goat’s milk . Park (2010) reported
that the average diameter of fat globules as seen in goat,
cow, buffalo, and sheep milk are 3.49, 4.55, 5.92, and
3.30um, respectively.

It is found that goat milk is three times higher in fatty acids
than cow’s milk, i.e. C8, C10, and C12. Goat milk is much

higher in value than cow milk concerning the free lipids %
12]

2.3 Proteins

The protein constituents in goat milk and cow milk are alike
effectively. The protein part of goat milk holds important
physical properties as well as health benefits. Goat milk’s
protein fragments are spotted and differentiated by the
presence of casein micelles, bioactive peptides, amino acids,
nucleotides, and nucleosides [ **,

Protein fractions are blended with the composition of casein
and whey proteins, both of which are found to have virtual
similarities in goat milk and cow milk ® 4, However, they
slightly differ in the constructions of elements. The amount
of as-casein is less in goat milk than in cow milk, B-casein
fractions higher and the number of k-casein fractions is
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equal to that of cow milk. as-casein is the main protein
found in cow milk whereas the main protein factor found in
goat’s milk is B-casein (Lad et al. 2017). Casein micelles in
goat milk dominate in higher B-casein solubilization, high
amount of phosphorus and calcium, and low stability of
heat, and hence differs from cow milk (25 161,

2.4 Carbohydrates

The principal carbohydrate found in goat milk is lactose 171,
Lactose is a sugar combination of glucose and galactose,
joined together. The body uses a natural enzyme called
lactase to break lactose into these sugars. This major
carbohydrate lactose holds 0.2-0.5% in goat milk, which is
slightly less than cow milk 8. Because of the pre-biotic and
anti-infective properties that it carries, goat milk can be a
beneficiary supplement in human nutrition %,
Oligosaccharides, glycolipids, glycoproteins, and
nucleotides are some other carbohydrates that are found in
goat milk in minor amounts. Cow milk has a subsidiary
level of monosaccharides and oligosaccharides.

2.5 Minerals

Goat milk has a greater mineral content than cow milk and
human milk, ranging from 0.70 to 0.85 percent ™. Human
milk contains only a quarter to a sixth of the minerals found
in goat milk. Goat milk has roughly 134 mg of calcium and
141 mg of phosphorus per 100 g (Table 1). Comparatively,
minerals are found abundant in goat milk. Calcium,
Phosphorus, Potassium, Magnesium, and chlorine but
sodium and sulfur content are lower than in cow milk (Park,
2010). Goat milk has more zinc and iodine, and less iron
content than human milk. Simultaneously goat milk bears
high bioavailability of iron than cow milk as it contains high
nucleotide fractions and hence this promotes better
absorption in the human gut Y. Goat milk and human milk
possess a high amount of Selenium than cow milk [,
However, the degree of hydration in goat milk is lower and
has a relationship between mineralization of the micelle and
its hydration which is the inverse (22,

2.6 Vitamins

Goat milk is an excellent source of vitamins. Similar to
human milk, it contains Vitamin A, which is important for
innate and adaptive immune responses as well as good
antibody formation. It is rich in Vitamin B as well but due to
the conversion of P-carotene into retinol, goat lacks [-
carotene in its milk (18,21). This is the reason goat milk is
whiter than cow milk. Goat milk has an excessive amount of
Vitamin B, i.e., thiamine, riboflavin, and pantothenate
which are very important for infants, and hence it can solely
be dependent upon goat milk for infancy and these minerals
and vitamins can fully gratify the infants’ obligation.

3. Health benefits of Goat milk

3.1 Prebiotics intake

Prebiotics are nutrients that are found in the body’s
gastrointestinal tract, promoting the growth of beneficial gut
bacteria and helping in the prevention of pathogenic
bacteria. They are carbohydrates that the body finds difficult
to digest, therefore they end up in the lower digestive tract,
where they aid in the growth of beneficial bacteria.
Boehm and Stahl (2007) concluded that oligosaccharides in
human milk, due to their prebiotic and anti-infective
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property, are beneficial components. The amount of
oligosaccharides in goat milk is higher than in human and
cow milk. A beneficial bacterium i.e., Bifidobacteria, found
in the intestine is highly in the account of these
oligosaccharides F!; 2%, Bifidobacteria are found to deploy
numerous health benefits for human health which include
immune stimulation, prevention of pathogenic infections,
anti-carcinogenic activity, and cholesterol-lowering activity.
Lactose maldigestion is also improved with the help of this
bacteria 2. The number of oligosaccharides contained in
goat milk typically ranges between 250 to 300 mg/l, which
is 4-5 times higher than what cow milk contains . It is
shown that intestinal inflammation can be reduced and
colitis in animals can be recovered by the oligosaccharides
present in goat’s milk 19,

3.2 Digestibility

The fats and proteins in goat milk are easily digestible
because the fat globule size is smaller than in cow milk and
the protein composition is such that it forms a softer curd
and allows digestive health and comfort !, Digestion of
goat milk becomes easier and faster because of the
contribution of short and medium-chain fatty acids. The
portal vein directly takes up the molecules for digestion and

therefore, for absorption micelle formation is not required
[26]

3.3 Antimicrobial Property

Since goat milk has the property of easy digestion, the
gastric enzyme pepsin forms peptides that possess
antimicrobial nature against gram-negative bacteria 21; (28],
The phenomenon of fermentation participates well in the
characteristic of antimicrobial essence. Antimicrobial
activity against Serratia marcescens is deftly exhibited by
fermented goat milk than fermented cow milk ?°!. Goat milk
can fight against innumerable bacteria since it contains
highly rich proteins. Goat milk contains a protein,
Lactoperoxidase (LP), which has acted effectively against a
slew of bacteria that causes typhoid (Salmonella typhi),
cholera (Vibrio cholera), dysentery (Shigella dysenteriae),
pneumonia (Klebsiella pneumoniae), and food poisoning
(Staphylococcus aureus) (Yadav et al., 2016).

3.4 Anticarcinogenic activity

There is a high content of conjugated linoleic acid (CLA) in
goat milk in which the ant carcinogenic properties are found
against colon and mammary cancer in both animal and
human melanoma, breast cancer, and colorectal models in
vitro B The tumor development inhibiting CLA's
mechanism is still unknown, however, fermented goat milk
has been linked to disruption of eicosanoid-dependent cell
signaling systems, anti-oxidative properties, and disruption
of estrogens receptor-mediated functions U,

4. Conclusion

Researchers suggest that goat milk can be a better
supplement than cow milk for people suffering from cow
milk allergies and anemic patients. Goat milk is richer in
protein as compared to standard soy milk, nut milk, or cow
milk. Goat milk protein is more easily digested, implying
that our bodies can absorb it more readily. Notably, goat
milk also contains more protein than almond milk or rice
milk. Because of the nutraceutical and functional properties
of goat milk, it yields a high value in the market system and
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has increased its demand. It is a healthier option for infants
and growing children. Folic acid, which is deficient in
goat’s milk, should be exercised with the goat milk
products.

5. References

1. Park YW. Goat Milk: Composition, Characteristics. In:
Bell AW, Pond WG, editors. Encyclopedia of Animal
Science. Oed. CRC Press, 2004, 474-7p.

2. Kumar H, Yadav D, Kumar N, Seth R, Goyal AK.
Nutritional and nutraceutical properties of goat milk - A
review, 2016, 7.

3. Lad SS, Aparnathi KD, Mehta B, Velpula S. Goat Milk
in Human Nutrition and Health — A Review. Int J Curr
Microbiol Appl Sci. 2017 May;6(5):1781-92.

4. Haenlein GFW. Goat milk in human nutrition. Small
Rumin Res. 2004 Feb;51(2):155-63.

5. Park YW. Goat Milk: Composition, Characteristics. In:
Bell AW, Pond WG Encyclopedia of Animal Science
[cited 2022 Mar 22], 2004, 474-7p.

6. Mehra R, Garhwal R, Sangwan K, Guiné RPF, Lemos
ET, Buttar HS, et al. Insights into the Research Trends
on Bovine Colostrum: Beneficial Health Perspectives
with Special Reference to Manufacturing of Functional
Foods and Feed Supplements. Nutrients.
2022;14(3):659.

7. Hassani MI, Saikia D, Walia A. Nutritional and
therapeutic value of camel milk Int. J Appl Res.
2022;8(4):01-05.

8. Haenlein GFW. Dairy Goat Management. J Dairy Sci.
1978 Jul;61(7):1011-22.

9. Jenness R. Composition and Characteristics of Goat
Milk: Review 1968-1979. J Dairy Sci. 1980
Oct;63(10):1605-30.

10. Paris-Grignon I. Etude des relations entre les
caractéristiques physico-chimiques des laits de chevre
et leur aptitude a la coagulation par la présure F.
Remeuf 1, J Lenoir 1 et C. Duby, 2, 20.

11. Cerbulis J, Parks OW, Farrell HM. Composition and
Distribution of Lipids of Goats” Milk. J Dairy Sci. 1982
Dec;65(12):2301-7.

12. Rahul Mehra, Rajat Singh, Varij Nayan, Harpal S
Buttar, Naveen Kumar, Shiv Kumar, et al. Nutritional
attributes of bovine colostrum components in human
health and disease: A comprehensive review - Food
Bioscience, 2021, 40-100907.

13. Mehra R, Kumar S, Verma N, Kumar N, Singh R,
Bhardwaj A, et al. Chemometric approaches to analyze
the colostrum physicochemical and immunological
(1gG) properties in the recently registered Himachali
Pahari cow breed in India. LWT. 2021;145:111256.

14. Rahul Mehra, Harish Kumar, Naveen Kumar, Suvartan
Ranvir, Atanu Jana, Harpal Singh, et al. Whey proteins
processing and emergent derivatives: An insight
perspective from constituents, bioactivities,
functionalities to therapeutic applications. J Funct
Foods. 2021 Dec;87:104760.

15. Horackova S, Sedlackova P, Slukova M, Plockova M.
Influence of Whey, Whey Component and Malt on the
Growth and Acids Production of Lactobacilli in Milk.
Czech J Food Sci. 2014;32(6):6.

16. Harish Kumar, Neha Choudhary, Varsha Garg, Naveen
Kumar Swami, Raman Seth. Maillard Browning: Pros

~121~


http://www.allresearchjournal.com/

International Journal of Applied Research http://www.allresearchjournal.com

and Cons in Dairy and Food Industries. Res Rev J Dairy
Sci Technol. 2013 May;2(2):9-18.

17. Harish K, Naveen K, Raman S, Arun G, Chand R.
Effect of heat treatments of goat colostrum on bacterial
counts, viscosity, and immunoglobulin G concentration.
Indian Journal of Dairy Science. 2015;68(2):132-6.

18. Park YW, Juarez M, Ramos M, Haenlein GFW.
Physico-chemical characteristics of goat and sheep
milk. Small Rumin Res. 2007 Mar;68(1-2):88-113.

19. Lara-Villoslada F, Olivares M, Sierra S, Miguel
Rodriguez J, Boza J, Xaus J. Beneficial effects of
probiotic bacteria isolated from breast milk. Br J Nutr.
2007 Oct;98(S1):S96-100.

20. Silanikove N, Leitner G, Merin U, Prosser CG. Recent
advances in exploiting goat’s milk: Quality, safety and
production aspects. Small Rumin Res. 2010 Apr;89(2-
3):110-24.

21. Raynal-Ljutovac K, Lagriffoul G, Paccard P, Guillet |,
Chilliard Y. Composition of goat and sheep milk
products: An update. Small Rumin Res. 2008
Sep;79(1):57-72.

22. Remeufa F, Verdalet-Guzmar I, Lenoira J.
Technological Adjustment of Goat Milk Containing
Low Synthesis-rate a,l-casein Variants, 12.

23. Kumar H, Kumar N, Garg V, Seth R, Kumar BS. Sialic
acid content in colostrum of two cross breed dairy goat:
effect of breed and lactation. Journal of Animal
Research. 2015;5(4):785-8.

24. Russell DA, Ross RP, Fitzgerald GF, Stanton C.
Metabolic activities and probiotic potential of
bifidobacteria. Int J Food Microbiol. 2011
Sep;149(1):88-105.

25. Martinez-Ferez A, Rudloff S, Guadix A, Henkel CA,
Pohlentz G, Boza JJ, et al. Goats’ milk as a natural
source of lactose-derived oligosaccharides: Isolation by
membrane technology. Int Dairy J, 2006, 9.

26. Yadav AK, Singh J, Yadav SK. Composition,
nutritional and therapeutic values of goat milk: A
review. Asian J Dairy Food Res. 2016 May;35(2).

27. Zenebe T, Ahmed N, Kabeta T, Kebede G. Review on
Medicinal and Nutritional Values of Goat Milk, 2014,
10.

28. Harish Kumar, Naveen Kumar, Raman Seth, A Goyal.
Chemical and immunological quality of goat colostrum:
effect of breed and milking frequency. Indian J Dairy
Sci. 2014;67(8):482-6.

29. Slacanac V, Hardi J, Pavlovic H, Vukovic D, Cutic V.
Inhibitory effect of goat and cow milk fermented by
abt-2 culture (Lactobacillus  Acidophilus LA-5,
Bifidobacterium lactis BB-12 AND Streptococcus
thermophilus) on the growth of some uropathogenic
EC. Italian journal of food science. 2004 Apr;16(2).

30. Palombo JD, Ganguly A, Bistrian BR, Menard MP. The
antiproliferative effects of biologically active isomers
of conjugated linoleic acid on human colorectal and
prostatic ~ cancer cells. Cancer Lett. 2002
Mar;177(2):163-72.

31. Verma KK, Solanky MR, Solanky JB, Narwaria US,
Nayak DN, Moliya DC, et al. Goat milk: A potent
nutraceutical food, 14.

~122~


http://www.allresearchjournal.com/

